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Application Note 270-1 


@ AN EXAMPLE OF AUTOMATIC MEASUREMENT 


OF CONDUCTED EMI 
WITH THE HP 8568A SPECTRUM ANALYZER 


INTRODUCTION 


This note describes the application of the HP 8568A 
programmable Spectrum Analyzer to automatic EMI 
measurement. 

Since EMI (electromagnetic interference) measurement 
involves a repetitive process of collecting, analyzing and 
reformatting of large amounts of data, the process lends 
itself to automation where the time required to take data 
can be reduced significantly and where analysis and refor- 
mation of data can be implemented through the computer. 

The HP 8568A is a general-purpose programmable spec- 
trum analyzer. With appropriate transducers (antennas, or 
current probes), the HP 8568A can be used to measure 
broadband as well as narrowband (CW) interference 
signals. In the configuration used for this application (see 
figure 1) the HP 9825A desk-top computer serves as the in- 
strument controller and a Genistron current probe is used 
as the transducer for the spectrum analyzer. Additional 
peripherals include the HP 9872A 4-color plotter and the 
HP 9866B thermal printer. 


BRIEF OVERVIEW 


The program documented here measures conducted EMI 
from 200 KHz to 50 MHz in accordance with MIL STD 461 
(method CEO3). Four measurement sweeps are taken to 
characterize the broadband and narrowband emissions 
from the device under test. The raw data is analyzed in the 
computer and later reformatted in both a semi-log graph 
and a measurement summary which includes PASS/FAIL 
messages to indicate compliance. 

In addition to automating the measurement and pro- 
viding output graphs and summaries, the program was 
written to guide the operator through the measurement. 
Once the program is loaded and running in the computer, 


HP 9825A Desk-Top Computer 


HP 9872A 4-Color Plotter 


HP 8568A Spectrum Analyzer 


EQUIPMENT REQUIRED: 


HP 9866B Printer (Option 025) 


HP 8568A Spectrum Analyzer 
HP 98034A HP-IB Interface Card 


HP 9825A Desk-Top Computer 
HP 98210A String Advanced HP 98226A Computer Cradle 
Programming ROM HP 9872A Four-Color Plotter 
HP 98216A Plotter General 1/0-Extended (Option 025) 
1/0 ROM Current Probe (Genistron Model 
GCP-5130A or equivalent) 


Figure 1. Configuration of an automatic EMI measurement 
system with the HP 8568A. 


the graphics and service request capabilities of the spec- 
trum analyzer enable it to become a measurement terminal 
in which information is received from the CRT and 
responses are initiated via the keyboard. 

A flow-chart given in figure 2 illustrates the order of pro- 
gram execution. Total time to run the program is less than 


5 minutes. 


Initialize 
Program Variables 


Start Program 
Initialize Analyzer 
Controls 


Draw Test Set-Up 
Set Controls 
On Analyzer 

Draw Spec Limits 


1. 200 kHz—2 MHz (BB) 


Repeat | 2. 200 kHz—2 MHz (NB) 
4Times | 3. 2 MHz—50 MHz (BB) 


4. 2 MHz—50 MHz (NB) 


Output Data 
To Computer 
Draw Semi-Log 
Graph on CRT 


Print Measurement 
Summary on CRT 


GHz Plot Semi-Log 
Graph With 
HP 9872A 


MHz Print Measurement 
Summary With 
HP 9866B 


kHz Return To 
Local 
Operation 


Hz | Run Program 
Again; Go To 
Start Program 


Figure 2. Program flowchart. 


PROGRAM OPERATION 


The program begins by drawing a test set-up on the CRT 
(see figure 3). This prompts the operator to check if the 
equipment is properly connected prior to making the 
measurement. A blinking message on the CRT indicates to 
the operator that program execution continues when the 
‘‘HZ”’ key on the analyzer keyboard is pressed. 


CONDUCTED EMI MEASUREMENT SET-UP: 


AC Pewer Line 


| BS Current Probe 


NeRight 


When Ready, ' BNC cable Input #2 


Press the Hz Key. 
Figure 3. Test set-up drawn on CRT. 


Once the “‘HZ”’ key is pressed, the program branches to 
a subroutine which draws a composite broadband (BB) and 
narrowband (NB) limit line from 200 KHz to 2 MHz on the 
CRT (see figure 4). The composite BB limit line represents 
the CEO3 specifications which have been adjusted for the 
transfer impedance of the current probe and normalized to 
a 1 MHz impulse bandwidth. The NB limit line only re- 
quires an adjustment for the probe impedance. 
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Figure 4. Composite BB and NB limit line. 
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The frequency span, resolution bandwidth, video band- 
width and sweep time of the analyzer are then automat- 
ically set and the first measurement sweep begins.? Since 
the BB and NB limit lines are drawn on the CRT, the 
operator can view the measurement in real-time and deter- 
mine immediately whether or not his device will meet the 
CEO3 specifications. 


‘Appendix A contains a detailed explanation of probe im- 
pedance and impulse bandwidth factor used. 


*Appendix B tabulates the control settings used on the 
HP 8568A. 


As soon as the first measurement is completed, the 
analyzer sends an end-of-sweep interrupt which, in effect, 
‘tells’? the controller that the analyzer is ready to output 
its trace data. A fast read/write operation then transfers 
the 1001 data points from the analyzer to a buffer in the 
controller and the analyzer is set for the second measure- 
ment sweep. While the analyzer is taking data, the con- 
troller will be analyzing the data from the first measure- 
ment, adjusting for probe impedance and bandwidth fac- 
tor, and storing the reformatted data (now in dByA) in an 
array. The CRT photo in figure 5 displays the results of the 
first two measurements. 
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Figure 5. Measured BB and NB signals with limit lines. 


This sequence of measuring and outputting data con- 
tinues with the upper 2 MHz to 50 MHz frequency range. 
After all four measurements have been made and data 
stored, the program branches to another subroutine which 
draws a semi-log graph along with the CEO3 spec limits on 
the CRT. The reformatted trace data are then recalled 
from the data array and plotted on the semi-log graph to 
yield the broadband and narrowband results from 200 KHz 
to 50 MHz. Figure 6 illustrates the completed measurement 
results. 


1e0eBual 


10 4B/ 


UPPER TRACE = BROADBAND (BB) 
sich 


NB 
LIMIT 


1 aE 
wi 


i 


iva 


Figure 6. Semi-log graph of measured results from 200 KHz to 
50 MHz. 


At this point, a photo of the semi-log graph can be ob- 
tained or the “‘Hz’’ key can be pressed to display a sum- 
mary of the broadband and narrowband measurement 
results (see figure 7). The broadband results list a sampling 
of the measured broadband signals from 200 KHz to 
50 MHz along with the corresponding spec limit and test 
margin. The narrowband results list the frequency and 
amplitude of the largest signal in two bands: 200 KHz to 
2 MHz and 2 MHz to 50 MHz. PASS/FAIL messages accom- 
pany each signal listed to summarize compliance with the 
CEO3 specifications. 


EMI MEASUREMENT SUMMARY 


RESULTS: 
Frequency Meeeured Spec Limit Mergin 
(MHz >} (d@BUA/MHz ) (dBUA/MHz ) (6B) 
8.28 89.2 87.0 2.2 FAILED 
3.30 88.6 72.0 -16.6 FAILED 
1.90 84.8 61.0 23.8 FAILED 
2.00 ec.4 $0.0 30.4 FAILED 
19.00 38.8 $8.0 -~8.8 FAILED 
3o.cc 33.2 50.9 16.8 PASSED 
RESULTS: 
208 KHz to 2 MHz 
The Lergest Signal is: @.20 MHz 21.4 dBud 
Spec et This Frequency ie: 35.@ dBuA 
PASSED 
2 Miz te SO Mix 
The Lergest Signe! ie: 15.44 MHz 33.6 dBuA 
Spec et This Frequency is: 20.0 dBuA 
FAILED 


Presse: GHz for eo plotter plot. 
for » printout. 
KHz for LOCAL control. 
Hz to RUN egein,. 


Figure 7. Measurement summary of broadband and narrow- 
band results. 


Additional messages on the CRT inform the operator that 
a hardcopy output of the semi-log graph or the measure- 
ment summary can be obtained. Pushing the ‘“‘GHz’’ key 
will produce a 4-color plot of the semi-log graph on the 
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Figure 8. Semi-log graph with HP 9872A. 


HP 9872A (figure 8); pushing ““MHz’’ outputs a printed 
measurement summary via the HP 9866B (figure 9); 
pushing ‘‘KHz’’ enables local control of the analyzer and 
pushing ‘‘HZ’’ allows the operator to run the measurement 
again. 
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Figure 9. Measurement summary with HP 9866B. 


Appendix A 


CURRENT PROBE TRANSFER IMPEDANCE 
A current probe is a transducer that enables conven- 
tional voltage measuring instruments to measure current. 
The transfer impedance of a current probe is defined as 
the ratio of secondary voltage (across 50 Q) to the primary 


; s 
current flowing in the circuit under test (Z; = Tp): 


Transfer Impedance (dB above 1 ohm) 


100 KC 1MC 10 MC 
Figure 10. Current probe transfer impedance. 


100 MC 


Transfer impedance can also be expressed in terms of 
dB & where dB & = 20 log Zj. 


The transfer impedance of the Genistron Model 
GCP-5130 current probe (see figure 10) was modeled with 
the following linear equation: 


Vie aan Xe 

where: y = probe impedance (dB 2) 
m= slope 
x = log frequency 
b = offset 


Taking the 10 KHz to 100 KHz points, calculating m yields: 


- 8.5 dB + 26.5 dB " 
log (100 KHz) — log (10 KHz) ¢ 
for y = 26.5 dB at 10 KHz, b = —98.5 dB 


Hence: 
y = 18 log x —98.5 dB for f = 200 KHz to 1.4 MHz 
y = 12 dB for f>1.4 MHz, 


(Program calculation of probe impedance are in lines 
282-289) 


IMPULSE BANDWIDTH FACTOR 
The impulse bandwidth is defined as the ideal rec- 
tangular filter bandwidth with the same voltage response 
as the actual instrument IF filter (see figure 11). 


Equal Area 


Ideal Rectangular Filter 


Spectrum Analyzer 
IF Filter 
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Figure 11. The impulse bandwidth is defined by an ideal filter 
with identical voltage response. 


The 30KHz and 100KHz IF bandwidths on the 
HP 8568A are equivalent to impulse bandwidths of 48 KHz 
and 160 KHz respectively. Normalizing both bandwidths to 
1 MHz yields the following correction factors to be includ- 
ed in the measured broadband signals. 


48 KHz 


20 log ————— = -26dB 
1 MHz 
H 

DO L6e oe eee eta ap 
1 MHz 


MEASUREMENT OF IMPULSE BANDWIDTH 
ON HP 8568A 


Manual Procedure: 
1. Connect CAL OUTPUT signal to spectrum analyzer 
input. 
2. Set following controls: 
CENTER FREQUENCY = 20 MHz 
FREQUENCY SPAN = 1 MHz 
Linear Amplitude Scale 
dB y.V amplitude units (shift C) 
3. Select desired Resolution Bandwidth and set Fre- 


quency Span ten times greater than the Resolution 
Bandwidth. 


4. Adjust signal peak to top graticule line with Reference 
Level Control. 


5. Use A markers to measure 6dB Bandwidth (half 
voltage points) which yields the approximate impulse 
bandwidth of the analyzer. 


Automatic Procedure: 

The HP 9825A can be used to integrate the area under 
the IF filter and thus provide a more accurate measure of 
the impulse bandwidth. The program shown below is an ex- 
ample of automatically measuring the impulse bandwidth 
of the HP 8568A Spectrum Analyzer. 


WHI TOTHS © 3 
Wet & 


Figure 12. Calculation of impulse bandwidth. 


Appendix B 


The following table lists the resolution bandwidth, video 
bandwidth, sweep time and reference level setting used on 
the HP 8568A spectrum analyzer. These settings are 
automatically set each time the ‘‘Set Analyzer Controls’’ 


subroutine is encountered in the program (lines 62-70). The 
measurement number listed in the table (also equal to 
‘‘p-numbers’’ in the program) indicates the order in which 
the measurements are taken. 


SPECTRUM ANALYZER CONTROL SETTINGS 
LOW LIMITS (200 kHz-2 MHz) HIGH LIMITS (2 MHz-50 MHz) 


Measurement (1) 


BROADBAND (BB) Resolution Bandwidth 
Video Bandwidth 
Sweep Time 


Reference Level 


Measurement (2) 


Resolution Bandwidth 
Video Bandwidth 
Sweep Time 
Reference Level 


NARROWBAND (NB) 


Measurement (3) 
Resolution Bandwidth 
Video Bandwidth 
Sweep Time 
Reference Level 


30 kHz 
300 kHz 
20 sec 


100 dBuV 


Measurement (4 
Resolution Bandwidth 
Video Bandwidth 
Sweep Time 
Reference Level 
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Program Listing with Annotation 


SIMPLE VARIABLES 


} draw semi-log graph on plotter 


\ draw semi-log graph on analyzer CRT 


8568A keyboard Entry 

Frequency 

Sweep Counter - determines sweep being 
measured 

Sweep Counter - determines sweep being plotted 


} For/Next loop counter 
Narrowband spec Limit in dBuV 
\ Used to draw semi-log graph on plotter 


9872A Plotter address 

Current Probe impedance 

8568A Status byte 

Contains Trace data points 
Current Probe Impedance 
Bandwidth Factor 

9866A/B Printer address 

8568A Spectrum Analyzer address 


EMT MEASURENEHT WITH THE HF SSe3A 
met haved Has CPABEHS to SAMHEe" 


“rewlsiorn ls g-15 
THEE aed pale PROGRE 
dir AL 4s LHe]; Br4 1s C$ 30]; F#l 6]: F#06 Wel 6] 
buf  "t Face” s {Hbi«s 
dew “savy? pipes Vhaehs PHS 4F 
ord ; 
clare 
fmt 
Frat. 
frit 
Frit 
ft 
fmt 
Fit. 
“UEP E iS 
“FAILED" 3FS 
SFRSSEie ses 


CABO 40k 


START ce PROGRAM 


“TP Ad Kam EM RSo Drie" 


ne HD le Rilke OTe" 
CTED EMT re 3 


Sa “ime a 
gob “CRT-aroack” 
ato “end” 


FEERETG 


SUBROUT TIMES 


SDEAW TES) SET=UR: * 
“setups 


Wht csthes Ue EM Rat | 
hot Lad ens 

wet ag 
wet 
newt 


a : 


544 Lene 
ee LED We Tales 
304 be Curren 


“PAPI 352 Probe" 
Sear 
“PAPI 


SPECTRUM AHALYZER : 


ARRAYS 
A Trace Amplitudes storage array 
B Frequency and amplitude of largest signal for 
narrowband sweep 
C$ contains “‘UPPER TRACE = BROADBAND (BB)’’ 
F$ contains ‘“FAILED”’ 
P$ contains ‘‘PASSED”’ 
W$_ temporary storage for ‘‘PASSED/FAILED”’ 
message 
Buffer: ‘‘trace’’ - contains 1001 point trace 
information 
ADDRESS 
718>Z = 8568A spectrum analyzer 
6—>W 9866A/B printer 
705—P 9872A plotter 
4: Initialize arrays 
5: Set-up trace buffer 
6: Assign instrument address 
7: Assign interrupt entry point 
9-15: Format statements 
16-18: Assign string variables 
22: Blank the analyzer CRT 
23: Draw test set-up 
24: Instrument preset and blank trace A 
25: Set reference level, enable service requests and assign 
label terminations 
26: Label CRT 
27: Initialize sweep counter 
28: Set controls for first sweep 
29: Read analyzer status; enable controller interrupt. 
30: Wait until four sweeps are taken 
~ 31: Draw CRT graph 
38: Draw set-up in page 4 of memory 
39-42: Draw D.U.T. and analyzer outline (3 times) 


43: Draw current probe 

44: Draw analyzer CRT 

45: Draw AC power line 

46: Draw detail 

47: Draw probe cable 

48: Draw miscellaneous pointers 
Label items 


a5: wet "“Soa" sy "PAPU S?6s96 LB-Rishte” 
Se: wrt "“sa"s "PAPLU S44s64 LB Input #28" 
af: wth “sa"s "PAPL 46364 LB"si?a "When Readwe “ssa 18 57-58 
56: A "“sa"s "Press the Hz Ker. "31633 
a3: Gill “read-ent ry? <ee o9: 
BA: ret 60 
‘SET ANALYZER See 
‘set-cantroals" 
if Bisiesaee "Law limits” 64: 
Nt ‘ a 2 RESEKS ST2HSC We Sie 65: 
if eat Ho 66: 
it 67: 
if 2 FESBMNZ RBIBBKES VBINE ‘AS HE Al Ae Se 68 
if SHEE VEIBEHE CT HI Bl Be Se 69: 
ret 
; SER Lee THE IHTERRUFT “: 
REI Peltahe Er rurt | 
Se 74: 
Pos “datamout 75 
r6 76: 
ree Te 
“TRAW 288 KHz to 2 MHz LIMITS": 
“loaw-Llinite": 
wrt “sa"s "EM Di PA” 81: 
for I=1 ta 4 
te earls ees 83: 
Wet, St a RU 84: 
wrt "."D2 PAPU @.656 LBBBG 86-89: 
ae Sa likes 2 IF : + LBLIMNITe" 
wet “S"PAPL @s 352 LENBR" 
Wet “s"PAPLU Bs 328 LBLIMITS” 
ret 
S15 
92: “DRAW 2 to 38 takes UD Sie 
93%) “High linits 
a4: wrt “sas “EM Mel etal 94: 
955 for IT=1 ta 4 
96: wet "sovs "PU G@s466 PD 166es460 PU Ba See PO lege, sea" 96: 
af: next | 
35: wet "s "Te PAPU @:525 LEBER” 98-101: 
SE Ib wet “s"D2 PAPU 8.5493 LBLIMITe"” 
1Ha: wrt "“soa"s "PAPLU Bs » LEME" 
1a1: wrt “soa"s "PAPU @s 384 LBLIMITS” 
1H: ret 
183: 
184: “READ DATA FROM AWALYZER": 
185: “data-out": 
LHe: if G=1 or G=Ssurt "sa"s"04 TA"Sato +2 106: 
LaF: Whe Besos ee 0s ee 107: 
LHe: tir “so"s “traces 1601 108: 
19: rds DeShif SHLBGLisme B 109: 
118: if Bata +5 110: 
111: wet" ee O3 MF 'sred “soa"sBl1] 111: 
es wrt "so"s"MA"Gred "sa"sBL2] 112: 
pliers eaey Sppobex Cetin: Ro 113: 
Liles BLZI-R4B0 2] 14 
Pie if Ge43 ato +5) 115: 
116: wet “so's"El OS ME"tred “sa"s BIS] 116-119: 
eS Oat Gukstes es Anion ‘MASS red “sa"sBL4] 
118: cll ‘rrobe’ CBC SI,k3 
119: BC 4]-R+B0 4] 
128: WE Soe eile 120: 
ice cll *set=-contreale*.Gtio vale 
: rdbe"troce" 347 122: 
for IT=1 to 186 
H+ACGs 1) 
for Jeti le 126: 
4¢rdbe"trace” 347 Vee 
ro. 5 las S4AL Gs 
he AL 1 134AL cal 429: 
lf b= 
if G=331694 130: 
if b=2 or 
cll ‘probe! ¢ 131: 
ACGs1]“18-U+4A 132: 
Min€lBsmaxtAy ALC Gs 1 J) 34A0Gs 1) 133; 
next | 134: 
6+146 
ret. 
138: 
139: “DRAW CRT SEMI-LOG GRAPH" 
146: “CRT-ararh": 
141 wrt "“sa"s "ALAS be EM B50 kSoa DAL Dl FA 141: 
ide: for [a2e5 to Se? 142-146: 
143 AwSh 1D SES 9 17 eC-5.3)4D 
i144 wrt "saws "PU"s Ds "sh FPO"s Ds "s 1868" 
145 THtntintcCViel 


Print instructions and blink on/off 


Read keyboard response 
Return to subroutine entry point 


Draw 200 KHz to 2 MHz limit lines 
Set analyzer for sweep #1 
Set analyzer for sweep #2 
Draw 2 MHz to 50 MHz limit lines 
Set analyzer for sweep #3 
Set analyzer for sweep #4 


Read analyzer status 


: Transfer data if end-of-sweep interrupt encountered 


Enable controller interrupt 
Returns to interrupt entry point 


Erase memory in page 4 


Draw composite BB limit 
Draw composite NB limit 


Label limit lines 


Erase memory in page 4 
Draw BB and NB composite limits 


Label limit lines 


Output trace A if sweep #1 or 3 
Output trace B 

Transfer trace to buffer 

Check if all 1001 points are outputted 
Is this sweep #2 

Read frequency of largest signal 

Read amplitude of largest signal 

Given frequency B ip calculate probe impedance R 
Correct amplitude for probe impedance 
Is this sweep#4 

See 111-114 


Turn marker off 
Set analyzer controls for next sweep 
Throw away first trace point 


Convert buffer to display units 
Store maximum amplitude in trace array 


lf sweep #1; V = 26; convert horizontal points 
to frequency units 

If sweep #3; V = 16; convert horizontal points 
to frequency units 

If sweep #2 or 4; VV = 0 

Calculate probe impedance 

Correct amplitude for probe and bandwidth factor 
Set minimum and maximum boundary points 


Blank display, plot absolute 
Draw vertical semi-log lines 


A 147-149: Draw horizontal lines 


vie Wah hie 150-153: Draw CE03 spec. lines 
let eA atc) "BL y oe ‘Thi Be role hy Pes ea é rs 4 raya 


wet "“so"a "PUBS SSE 
next I. 
Wk t. ‘3°02 FAPU 128.968 LECOHDUCTED EMT" 154-165: Label graph 
Wet s"PAPL S66; 968 Les C$. "8" 
wrt “sos "PAPU Bs 3o8 LEI Bad Bune” 
wet "sos "PAPU Bs se4 LBL db" 
wet ell a 6 LBB EE 
Wet. SE Tlaeul 16: 4 LBLIMITS 
wht a TPnle) a “8 LEME" 
Wet ‘s"PAPU & ee) oe 
E wet “oe ele! 4 LE ZakKH zB" 
St wrt PAP. LBIMHzE” 
43 Wet s" PAPI LE LaMHs ie” 
ais Wet ps PAP ae LESeMHz Fs” 
Gt wet "AS Dl EN DAsers kod PA” 166: Erase memory and plot on page 4 
ce vaeie At tad 1 167: Plot sweep #1 and 2 


He eal gS Ga" s heal Ts dds "Po" 168: Plot first trace point 
for J=1 toa 1He 169-171: Plot 100 trace points 
wet “soa "ed. Fo lostl. Gedet+] Sereda 3, S09 LAeAl Ts 
next 

next I 

far T=3 ta 4 ne at ME: 7 173: Plot sweep #3 and #4 

wrt "sa "PL soul gee ee SleolalG Be al tt, Leva 174: Plot first trace point 
for Jel to Lee RS: : i. 175-177: Plot 100 trace points 
wrt “so ed. Po loat4, SeSetl. Pees. S05 LEGA Det] 
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Tae: hesxt I 
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Se: Wehr “sa"s "De PAFL Gs @ LE“sifs"Fress He te Continue. "slas3 
S15 ell 'read-entry' Eo 

Bet ret 
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“PLOT SEMI-LOG GRAPH OH PLOTTER": 

“plat-araph": 

ac Poe Polr Ne ie 186: Initialize plotter address and clear 
s ; arc Ha L1Ae 187: Scale plotter 


a On 


Joo & oo 


» 

ii 
Mi 
oi 


elt -1@0:-106@3p1lt -10@,110G3elt 1160,1100-1 Saat 
: elt 11G@s11G@3plt 1180,-1G@iplt -1G8;-148s~-1 12 es 
: for Weces to Ser 191-198: Plot vertical semi-log lines 
a: loathisAs 41° cA-S, S248 
4 plt BsG@iplt 6s1G0@s-1 


: H+tntint oAaaH 

lost Hoshi 41 PAS, S946 
Plt Bs l@heiplt BsAs~1 
H+tntint CAo +H 

Hest iy 

: for MMs 
elt tal 
ee le 


i 
ies ee ee 


ot 
on 


199-203: Plot horizontal lines 


er] 
ee a 
me ocr 


Ma : c fi 
einer. “io eueenaihe at hes aor ya 205: Establish character size and shape 
; i EOMDUCTED EMIT «Shake SEM 206-219: Label graph 


“AMPLITUDE abu ® 


iy 


7 oO 
GG 


“ti ib ie 
as-13 lk 
cotta atl 
Hoe (ail 
Sr 5c 

esa Earl es 


as a 


Wihe ene 


SU ii 


coe 221-224: Plot and label BB limit 


t ALPS SRR elt LEB See 1 
SABA pL 417s SG83 elt LH s Ses = 1 


SHGs-1ilbl "BE LIMIT” 


226-228: Plot and label NB limit 


eC eek ae Had 230: For sweeps #1 to #4 


Aten fee Galina Tae 231: Use pen #3 for BB, #4 for NB 


if H=3 of H=diata +5 232: Initialize trace counter 
Ee fel =a, 9t0 Fo 4 < 
eee ite 234: Plot first data point 


s1t Peloati, Be APeSi—5. 45 1ASALHs AI 235: Plot x, y of trace ; 
een yen ener ‘i ¢ 236: Increment counter and check if end of trace 


ata +4 
alt tat eee 


rlt 41i7¢loac4, 
N+iSNiif Ne=100 


a 309 1HeAD Hs Hd 


Pen 

next H 
pen# Biplt 1148, 118G;s-libeer 243: Put pen away 
ret. 


“PRINT MEASURENENT SUMMARY: 

“print-out"s: 
wet pis "EMI MEASUREMENT SUMMARY" 248-252: Print title and headings 
wth plsi3s1 
wrt pels "BROADBAND RESULTS: ” 


wet plt.2:"Freauencey's “Measured "se "Spec Linit “a "Marsin” 
wet plt.,2:"CMH2?  “s"CdBuAeMHz2"s “CdBuAe MH as de 


PEsH$sif ALLs 115879 F$4hs 253: 200 KHz in spec.? 
wrt plt.3..2sAC1s1)s8%s87-Al ds 1 ds We 254: Print 200 KHz results 
PHsh$sif ALLs iP Is FasF Fos 255: 500 KHz in spec.? 


wrt pit.3s.5sAC1;17]sf2s ?2-Al lair ds We 256: Print 500 KHz results 
P$anssif ACLs 45 261s FFs F 257: 1 MHz in spec.? 
wrt pit. 3sisACis45)s,61,;61-AlL1s45 ]: HF 258: Print 1 MHz results 
PEoh$iif ALL,» 1BG 1258s F Fane 259: 2 MHz in spec.? 
wet pit. Ss2sAC1)188])56s58-Al ls 1h]. We 260: Print 2 MHz results 
PHoWtsif ALS» 1? Tees FS4ns 261: 10 MHz in spec.? 
wrt pit. 3104 AC: 17 ];58;58-Al Ss 17 ds We 262: Print 10 MHz results 
PHsh$sif ALS» LBA ]SSHs Fess 263: 50 MHz in spec.? 
wert pit. 9: 58,AL 3: 186);58,;58-AC Ss 18h ]s HF 264: Print 50 MHz results 


wtb plslBs1e 
wet pis "MNARROWBAHD RESULTS: ° 
wrt pis” 266- KHz ta 2 MHz" 
—15¥los¢BliJ)4+114.524L 


266-267: Print Narrowband headings 


268: Calculate narrowband spec. limit 


wrt pit.4. "The Largest Signal isi "s6L i ly lees" MHe"s Bled: “dBuA” -270: Pri rgest signal 

wet pit.S:s"Sreec at This Freauvencr ist °sbs “dBuA” ena 270: SPU elses ey 
PHosiif BL iFSSNE 271: Largest signal in spec.? 
urt pit.drh$ > Pri here: 
aN pis Mane coceee hee 272: Print Pass or Fail 

SOL : Beane ' a 274: Assign NB limit 


wet pit .d: "The Largest Siamal isi"sB “lees "MHe"» BE 4 Is "dBua “OTR. Dri ; 
wrt plt.5s "Spec at This Freauency isi "sls "dBuA" 275-276: Print largest signal 
PEShss ifs Dr he cl Sail Sone 
wet pit. 6shH$ 277-278: 
wtb pls iB, 18 

ret 


Largest signal in spec.? 


"CALCULATE PROBE IMPEDAWCE": 

"probe": 

284: If frequency >1.4 MHz go to line 288 
285: Convert frequency to log units 

286: Probe impedance = 18x 98.5-dB 


288: Probe impedance = 12 dB 


“READ THE REVEOHRD EMTR 


read-entry sd 
woit LAB 
EAN Ge te a 294: Disable controller interrupt 
Ort 2005 Ri EES : 295: Enable keyboard entry 
is deplsif bittlsplisliata -3 296: Wait for units key release 
rd: “epliif bitedsplostidme 6 297: Wait for units key pressed 
wet “savs"OA"ired “sa"spl 298: Read keyboard entry 
eir 7 299: Enable controller interrupt 


"EHD OF PROGRAM": 

“end”: 
wits "sa "s "Ad B4 ESm KS0 EM D2 PAPU @. 992 LB":18 304: Blank display and plot in page 4 
cll ?print-out’ (2 ‘ 305: Print measurement summary on CRT \ 
wrt “sa"s"@ PAPU A. 96 LBPress! GHz for a plotter plot," 306-309: Print instructions 


Wirt ‘sy abel ea golem Wak Trit tM anetay furry: 
wrt La EHz for LOCAL control," 
wrt "“sa"s Hz to RUM again. ® FS" 
cll ‘read-entry' CES 
if E=le33 ell *plot-araph Z Heibel 311: Plot graph with plotter 
if E=leéicll ‘printout’ <Wosata 2 312: Print measurement summary on printer 
eae eat eee ES 313: Enable local control 
Slista “start. : F 
heepisto =5 314: Run program again 
316 end 
317% 
S258 brtes 15951 check sum 


For more information, call your local HP sales office or East (301) 948-6370 * Midwest (312) 255-9800 * South (404) 955-1500 * West (213) 877-1282; Or write, Hewlett-Packard, 1501 Page Mill Rd., Palo Alto, California 94304. 
in Europe, Hewlett-Packard S.A., 7, rue du Bois-du-lan, PO. Box, CH-1217 Meyrin 2-Geneva, Switzerland. In Japan, Yokogawa-Hewlett-Packard Ltd., 29-21, Takaido-Higashi 3-chome, Suginami-ku, Tokyo 168. 
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